Journal of 


Structural 
Biology 


Editor-in-Chief 
Ueli Aebi 


Associate Editor for North America 
Robert M. Glaeser 


Volume 111, 1993 


ACADEMIC PRESS, INC. Harcourt Brace & Company 
San Diego New York Boston London Sydney Tokyo Toronto 


Copyright © 1993 by Academic Press, Inc. 
All Rights Reserved 


No part of this publication may be reproduced or transmitted in any form or by any 
means, electronic or mechanical, including photocopy, recording, or any information 
storage and retrieval system, without permission in writing from the copyright owner. 

The appearance of the code at the bottom of the first page of an article in this journal 
indicates the copyright owner’s consent that copies of the article may be made for 
personal or internal use, or for the personal or internal use of specific clients. This 

_consent is given on the condition, however, that the copier pay the stated per copy fee 
through the Copyright Clearance Center, Inc. (222 Rosewood Drive, Danvers, Massa- 
chusetts 01923), for copying beyond that permitted by Sections 107 or 108 of the U.S. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying 
for general distribution, for advertising or promotional purposes, for creating new col- 
lective works, or for resale. Copy fees for pre-1993 articles are as shown on the article 
title pages; if no fee code appears on the title page, the copy fee is the same as for current 
articles. 


1047-8477/93 $6.00 


MADE IN THE UNITED STATES OF AMERICA 


This journal is printed on acid-free paper. 


Contents of Volume 111 


Number 1, July/August 1993 


JENNY KE. HINSHAW AND KENNETH R. MILLER. Mapping the Lateral Distribution of Pho- 


tosystem II and the Cytochrome b6/f Complex by Direct Immune Labeling of the 
Thylakoid Membrane 


TOSHINORI SOEJIMA, MICHAEL B. SHERMAN, MICHAEL F. SCHMID, AND WAH CuIu. 4-A 
Projection Map of Bacteriophage T4 DNA Helix-Destabilizing Protein (gp32*I) Crys- 
tal by 400-kV Electron Cryomicroscopy 


tee ee eee eee eee eee eee rere ee eee eee eee ee ee 


RAUL PADRON, JOSE REINALDO GUERRERO, LORENZO ALAMO, MARISTELA GRANADOS, Nor- 
BERTO GHERBESI, AND ROGER Craic. Direct Visualization of Myosin Filament Sym- 
metry in Tarantula Striated Muscle by Electron Microscopy 


mmm eee eee ree eres seeeeeeeeessseeees 


J. R. HARRIS, H. ENGELHARDT, S. VOLKER, AND A. HOLZENBURG. Electron Microscopy of 
Human Erythrocyte Catalase: New Two-Dimensional Crystal Forms 


eee ee ccc cece seeecceee 


ZDENKA CEJKA, JEANINE GOULD-KOSTKA, DRUSILLA BURNS, AND MARTIN KESSEL. Local- 
ization of the Binding Site of an Antibody Affecting ATPase Activity of Chaperonin 
cpn60 from Bordetella pertussis 


SRO R ee eee meee eee eee eee Ee eee EEE EE EEE EE EEEE EEE E EEE EEE EEE EEE E EEE EE SEES SEES SEES EEEES 


Gary A. GRIESS, DENA M. EDWARDS, MAXINE DuMaIS, RENEE A. HARRIS, DONALD W. RENN, 
AND PHILIP SERWER. Heterogeneity of the Pores of Polysaccharide Gels: Dependence 
on the Molecular Weight and Derivatization of the Polysaccharide .....................005 


WOLFGANG BOHN, KERSTIN ROSER, HEINZ HOHENBERG, KLAUS MANNWEILER, AND PETER 
TRAUB. Cytoskeleton Architecture of C6 Rat Glioma Cell Subclones Differing in 
Iniermedintealament Protein EXpression osc. > scossesasdennn adit ceaaseedn cid enaoebda ses enbaedonees 


BRUCE SHILLITO, J. P. LECHAIRE, AND FRANCOISE GAILL. Microvilli-like Structures Se- 
POLE EY TD EPCS BW ES eR eR ar on iy. Aa Morgen RS Me rsp 


SHUBHA MuRTHY, JAMES F. CRISH, TARIF M. ZAIM, AND RICHARD L. ECKERT. A Dual Role 
for Involucrin in the Epidermis—Ultrastructural Localization in Epidermis and 
Pata Bollicieinabumansiand..Lranscenic, Mice ite. sc.) yeecay ste sac xeseantncsaaeanacnceemeuasces 


MAkoTo Fukumoto. Acrosome Reaction in Ascidians Induced by a Calcium lIonophore 


Number 2, September/October 1993 


DENAH M. APPELT AND BRIAN J. BALIN. Analysis of Paired Helical Filaments (PHFs) 
Found in Alzheimer’s Disease Using Freeze-Drying/Rotary Shadowing .................... 


J. ROBIN HARRIS, WOLFGANG GEBAUER, AND JURGEN MARKL. Immunoelectron Microscopy 
of Hemocyanin from the Keyhole Limpet (Megathura crenulata): A Parallel Subunit 
IA cic Peer ob akcensssenices «ote heed sh Seadeguaee ei Nea Bae eee ee Cae 


TosHIRO OHTA, SHIGEYUKI KAWANO, AND TSUNEYOSHI KuroIwa. Restriction of Amoebo- 
Flagellate (AF) Transformation to Interphase Is Related to M Phase Replication of 
the Centrosome Complex in the Amoebae of the True Slime Mould, Physarum 
polycephalum: A Three-Dimensional Approach. ...........ssescseeeeseeeeteseeeeseeeneeneenenenteneny 


DoucLas L. DorSET AND Mary P. McCourt. Electron Crystallographic Analysis of a 
Polysaccharide Structure—Direct Phase Determination and Model Refinement for 


i Grin Pen es ly ech retiree Bere EAS CCE or oC eer eo eee hen Gon monsce coo on 


iy 


22 


34 


39 


48 


59 


68 
(1) 


85 


96 


105 


GANG-WOoN CHEONG, REINHARD GUCKENBERGER, KARL-HERMANN FUCHS, HEINZ GROSS, AND 
WOLFGANG BAUMEISTER. The Structure of the Surface Layer of Methanoplanus lim- 
icola Obtained by a Combined Electron Microscopy and Scanning Tunneling Micros- 
Copy Approach csreissicecsssscsessyereauorsenceseysveesustessonessstivrsuseasasssalenloutieconsversersearsrsseectssTeseas@yane 


Tuomas M. SCHAUER, MARTINA NESPER, MARIA KEHL, FRIEDRICH LOTTSPEICH, ANNETTE 
MULLER-TAUBENBERGER, GUNTHER GERISCH, AND WOLFGANG BAUMEISTER. Protea- 
somes from Dictyostelium discoideum: Characterization of Structure and Function 


H. Ris AND M. MALEcKI. High-Resolution Field Emission Scanning Electron Microscope 
Imaging of Internal Cell Structures after Epon Extraction from Sections: A New 
Approach to Correlative Ultrastructural and Immunocytochemical Studies ............ 


ANNOURCETET Ee Oecd Ree tea cha OTERO Ladera Sa IVT AUATE ieee eT GE PTORT TTT ae 


Number 3, November/December 1993 


STANLEY J. WATOWICH, LEON J. GROSS, AND ROBERT JOSEPHS. Analysis of the Intermo- 
lecular Contacts within Sickle Hemoglobin Fibers: Effect of Site-Specific Substitu- 
tionsaP iber Pitchsand/Double-Strand: Disordenmceii ec. Bain eter oe 


M. SHAKIBAEI, B. ZIMMERMANN, AND M. SCHELLER. Endocytosis of Integrin a581 (Fi- 
bronectin Receptor) of Mouse Peritoneal Macrophages in Vitro: An Immunoelectron 
Microscopic: Stud yen. emi ee etree, ce hanes ties hh emer ee 


SHARON GRAYER WOLF, GERVAISE MOSSER, AND KENNETH H. DOWNING. Tubulin Confor- 
mation in Zinc-Induced Sheets and Macrotubes  ...................ccscccssssccosscccscccssccceccenscceece 


TETSURO YOSHIMURA, KEIICHI KAMEYAMA, TOSHIO TAKAGI, ATSUSHI IKAI, FUMINORI 
TOKUNAGA, TAKEHIKO KOIDE, NOBUYUKI TANAHASHI, TOMOHIRO TAMURA, ZDENKA CE- 
JKA, WOLFGANG BAUMEISTER, KEIJI TANAKA, AND AKIRA ICHIHARA. Molecular Char- 
acterization of the “26S” Proteasome Complex from Rat Liver 


PP eee e ween eee ereeeeeeeeeeeees 


ANDREAS HOENGER, ROBIN GHOSH, CORA-ANN SCHOENENBERGER, UELI AEBI, AND ANDREAS 
ENGEL. Direct in Situ Structural Analysis of Recombinant Outer Membrane Porins 
Expressed in an OmpA-Deficient Mutant Escherichia coli Strain 


Peewee eee eee eeeeeeeseeeeee 


J. F. Conway, B. L. Trus, F. P. Booy, W. W. NEwcomps, J. C. BROWN, AND A. C. STEVEN. 
The Effects of Radiation Damage on the Structure of Frozen Hydrated HSV-1 Cap- 
sids 


POOR OH eee Hee EO HEE EEE EEE O EH HEEH EE EE EEEEEH OH HE EEE EOOEEE HESS EESESH OO ES EEE HOES EEEESEEE HEHE SE ESEEEESEE OEE E SESE SEES EEE eeeeEeeeS 


NICOLAS BOISSET, MICHAEL RADERMACHER, ROBERT GRASSUCCI, JEAN-CHRISTOPHE TAVEAU, 
WEIPING LIU, JOSETTE LAMY, JOACHIM FRANK, AND JEAN N. LAmy. Three- 
Dimensional Immunoelectron Microscopy of Scorpion Hemocyanin Labeled with a 
Monoclonal Fab Fragment 


Author Index for Volume 111 


POCO HEHEHE HEE E HERE OE HOEE OTE EEEEE EEE ESSE EE EEEEEESE EEE ESSE SHOE EE OE OEE EEEEEEEEEeS 


POPP e Hee Hee eee HH EE ETE HE EHTS EOE EEEEE OEE EEEEEEEEES EEE HOSE EEEEESE ESSE ES OSES OHO EEE SEES Ee EEeee® 


PPP Pee eee eee eee errr errr errr errr er er rr rrr 


125 


135 


148 
158 


161 


180 


190 


200 


212 


222 


JOURNAL OF STRUCTURAL BIOLOGY 


i SSS 


The Journal of Structural Biology (J. Struct. Biol., 
JSB) publishes papers dealing with the structural analy- 
sis of biological matter at all levels of organization by 
means of light and electron microscopy, X-ray diffraction, 
nuclear magnetic resonance, as well as other imaging, 
diffraction, spectroscopic, or sensor techniques yielding 
structural information. The field covered by the journal 
extends from the structural organization of cells and tis- 
sues, their membranes, compartments, organelles, and su- 
pramolecuar assemblies to the structure and conformation 
of proteins and nucleic acids at the molecular and submo- 
lecular levels, with emphasis on high-resolution structural 
investigations. Preference will be given to experimental 
work which correlates structural results with functional, 
biochemical, biophysical, immunological, or genetic data 
of the system under study. Combination of complementary 
or converging methods of analysis is encouraged. Manu- 
scripts dealing with techniques or instruments that are of 
importance for the advancement of this field will also be 
considered for publication in the journal. Purely descrip- 
tive contributions should deal with the discovery of novel 
structural components of biological significance. A limited 
number of reviews (usually invited) will be published to 
keep the reader abreast of recent progress in the various 
fields of structural biology. 


Submission of manuscripts. Manuscripts may be sub- 
mitted directly to Dr. Ueli Aebi or Dr. Robert M. Glaeser: 
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Fax: 510-486-6488 


Each manuscript must be accompanied by a letter stat- 
ing the authors wish that it be evaluated for publication in 
Journal of Structural Biology. Authors are encouraged to 
suggest the names of appropriate reviewers for the manu- 
script. If reviewers are suggested, please provide names, 
addresses, and telephone numbers. Authors may also re- 
quest that a particular individual not serve as reviewer. 


Information for Authors 


Original papers only will be considered. Manuscripts 
are accepted for review with the understanding that the 
same work has not been published, that it is not under 
consideration for publication elsewhere, and that its sub- 
mission for publication has been approved by all of the 
authors and by the institution where the work was carried 
out; further, that any persons cited as a source of personal 
communications have approved such citation. Written au- 
thorization may be required at the Editor’s discretion. Ar- 
ticles and any other material published in the Journal of 
Structural Biology represent the opinions of the author(s) 
and should not be construed to reflect the opinions of the 
Editor(s) or the Publisher. 

Authors submitting a manuscript do so on the under- 
standing that if it is accepted for publication, copyright in 
the article, including the right to reproduce the article in 
all forms and media, shall be assigned exclusively to the 
Publisher. The Publisher will not refuse any reasonable 
request by the author for permission to reproduce any of 
his or her contributions to the journal. 


Form of manuscript. Four copies of the manuscript (two 
with original art) should be submitted. Manuscripts 
should be written in clear, concise, and grammatical En- 
glish. They should be typed double-spaced on one side only 
of 8Y2 X 11-inch or A4 white bond paper with 1-inch (25- 
mm) margins on all sides. Manuscripts should be submit- 
ted in complete and final form for publication. 


Title page. The title page (page 1) should contain the 
article title, author(s) name(s) and affiliation(s), a short 
running head (abbreviated form of title) not exceeding 55 
characters including letters and spaces, the name, com- 
plete mailing address, and telephone and fax numbers of 
the person to whom correspondence should be sent, and an 
alphabetical list of key words which may or may not ap- 
pear in the title. 


Abstract. The abstract (page 2) should be a single 
paragraph not exceeding 200 words. It should be a synop- 
sis of the work reported—including materials, methods, 
and results—and should be comprehensible to readers be- 
fore they have read the paper. Abbreviations and refer- 
ence citations should be avoided. 


Abbreviations should be restricted to SI symbols and 
those recommended by the IUPAC. Abbreviations should 
be defined in parentheses () after their first mention in 
the text. Standard units of measurements and chemical 
symbols of elements may be used without definition in the 
body of the paper. 

Acknowledgments should be included at the end of the 
text and not in footnotes. Personal acknowledgments 
should precede those of institutions and agencies. 
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Information for Authors 


Footnotes should be avoided, but if they must be used 
they should be numbered consecutively and placed (dou- 
ble-spaced) on a separate page at the end of the manu- 
script. 


References should be arranged in alphabetical order ac- 
cording to the first author’s surname and typed double- 
spaced on a separate page at the end of the manuscript. 
They should be referred to in the text by the authors’ 
surnames and the date of publication, e.g., Doe and Jones 
(1990), Jones et al. (1991), or (Doe, 1990; Jones, 1991). 
Abbreviations of journal titles should follow Chemical Ab- 
stracts Service Source Index, 1985. Note carefully the fol- 
lowing styles for references. 
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Figures. Two sets of figures mounted on 10- to 12- 
point flexible white illustration board, in camera-ready 
form must be submitted. Each figure must be labeled with 
press-on lettering either 4.7 or 3 mm (3/16 or 1/8 in.) in 
height and no larger than 7.8 mm (5/16 in.) in width. Do 
not label the figures with figure numbers. Indicate the 
number of the picture on the back of the illustration board 
or on the board adjacent to the picture. Applying the let- 
tering to an overlay is not acceptable. As an alternative, 
each figure can be lettered directly with black India ink 
outlined in white. It is important to remember that all 
figures will be printed as received. Therefore, ideally the 
figures should be prepared at the same size as they are to 
appear in print. At least one set of figures has to be the 
original montages, not reproductions. 

All figures, whether photographs, graphs, diagrams, or 
drawings, should be grouped into plates and identified 
with a,b, c,... (e.g., Fig. la, Fig. 1b, Fig. 1c, .. .). Plates 
may be half- or full-page width. 

The dimensions of the printed page, 177 X 228 mm or 7 
X 9 in., should be kept in mind when preparing the figures 
for publication. The width of full-page-width figures on 
the mounted plates should be <177 mm or 7 in., and that 
of half-page-width figures <84 mm or 3 5/16 in. The height 
can be varied up to a maximum of 240 mm or 9 7/16 in. 


Stereoscopic pairs should be submitted properly 
mounted with a stereobase of 60-65 mm, i.e., each half- 
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optimum stereoviewing. The stereopairs should be 
mounted without space between them. They will be 
printed at the same magnification. 


Graphs and diagrams should be carefully drawn in 
black India ink on white or blue-line coordinate paper. 
Alternatively, they may be computer generated provided 
that they are output on a high-resolution laser printer. 
Lettering should be uniform and large enough (10-12 
points) to be legible after a reduction of 50-60%. Originals 
of graphs, diagrams, and drawings should be submitted. 


Color figures. One color plate will be published free of 
charge in each article. Additional color plates in the same 
article will be charged to the author at a cost of $750 each. 
See the instructions above regarding mounting; color fig- 
ures must be submitted on a flexible board due to the 
nature of the reproduction process. 


Tables. Tables should be typed double-spaced on a sep- 
arate sheet and numbered with Roman numerals. Each 
table must have a short descriptive heading typed double- 
spaced over the table. Footnotes to tables should be iden- 
tified by superscript lowercase italic letters and typed be- 
low the table. Tables should be planned to fit the propor- 
tions of the printed page. 


Proofs. Proofs will be sent to the author, with a reprint 
order form. Authors will be charged for alterations in ex- 
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Reprints. Authors will be furnished, free of charge, with 
50 reprints without covers per article and may order ad- 
ditional quantities. Order forms are included with proofs. 
The order forms should be completed, indicating shipping 
and billing instructions, and returned with the proofs. 
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disks after the manuscript has been accepted and after all 
revisions have been incorporated onto the disk. Label the 
disk with the type of computer used, the type of software 
and the version number, and the disk format. All tabular 
material will be typeset conventionally. Art must be pre- 
pared as camera-ready copy; see the section on Figures 
earlier in this Information for Authors. 

A hard copy printout of the manuscript that exactly 
matches the disk file must be supplied. Academic Press 
will not accept disks without accompanying printouts of 
all files on the disk. File names must clearly indicate the 
content of each file. The manuscript will be edited accord- 
ing to the style of the journal, and the proofs must be read 
carefully by the author. Disks that are not translatable or 
economical to process will not be used. The publisher re- 
serves the right not to use the disk. 

For further information on preparing disks for typeset- 
ting conversion, please contact the publisher (Editorial 
Supervisor, Journal Division, Academic Press, Inc., Edi- 
torial Office, 525 B Street, Suite 1900, San Diego, Califor- 
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